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This  report  presents  the  results  of 
complished  under  P.I.P.  Task  69-4P. 
was  to  evaluate  the  effect  of  mod  if i 
dust  shields, on  the  life  of  the  206- 
bearings  in  severe  dust/sand  opernti 
ate  the  spring-loaded  bearing  clamp- 
206-040-3'44-1  hanger  assembly  by  Cng 
basis  for  comparison  of  these  modifi 
identical  testing  on  existent  OH-58/! 
blies . 


environmental  testing  ac- 
The  purpose  of  the  test 
ed  seals  and  the  add i Lion  of 
040-339-3  tail  rotor  hanger 
ng  environment, and  to  evalu- 
up  feature  incorporated  into 
incering  Order  206IIA-5.  The 
cations  was  the  results  of 
. tail  rotor  bearing  asser.i- 


SUMMARY 

i 

Service  failures  of  the  206-040-339 -3  tail  rotor  hanger  bearings 
have  precipitated  a product  improvement  program  wherein  a re- 
placement bearing  and  hanger  assembly  have  been  designed  and 
environmentally  endurance  tested  (Fig.  1). 

Implementation  of  the  environmental  test  program  was  accomplished  I 
through  the  fabrication  of  a closed  circuit  wind  tunnel  test 
machine  (Figs.  2 and  3).  Eight  bearings  were  tested  concurrently, 
four  each  on  two  parallel  shafts,  in  the  test  section  of  the  test 
machine  at  a speed  of  5700  rpm.  Air  filtration  media  test  dust 
(SAE  J726A)  was  introduced  into  the  test  machine  periodically  to  j 
complete  the  test  environment  of  high  velocity  air  laden  with 
sand  and  dust. 

The  bearing  arrangement  developed  under  the  P.I.P.  task  (Fig.  1) 
exhibited  a 5X  B}q  life  improvement  over  standard  206-040-339-3 
bearings  under  the  conditions  imposed  by  the  test  environment. 
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i 
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Figure  2 


Test  stand  with  top  in  place.  Arrows  indicate  plexiglass 
inspection  windows.  Honeywell  temperature  recorder  and 
test  timer  are  on  left. 
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Test  stand  with  top  removed.  Numbers  indicate  sequence  of 
numbering  of  test  bearing  positions.  Also  note  wind  velocity 
manometers,  pitot  tubes  and  thermocouple  wires. 
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DISCUSSION 


BENCH  TKST  STAND  AND  METHOD  OF  OPERATION 


The  test  stand  was  built  out  of  10"  square  conduit  laid  out  into 
a rectangular  closed  duct.  Air  was  circulated  within  the  duct 
by  a 30"  diameter  centrifugal  blower  driven  by  a 30  lip  Vandrive, 
A means  of  metering  test  dust  into  the  duct  was  incorporated  on 


the  outlet  side  of  the  blower.  The  test  shafts  were  so  located 
that  the  test  dust  impinged  on  bearings  £1  and  #2  directly  from 
the  side.  The  test  dust  then  turned  and  passed  over  the  remain- 
ing bearings  in  an  axial  direction  impinging  directly  on  the 
seals.  The  shaft  curvature  attitude  and  alignment  simulated  the 
installation  on  the  OH-58A  as  closely  as  possible.  The  portion 
of  the  shaft  aft  of  the  last  bearing  hanger  was  cut  off  to 
facilitate  installation  in  ttie  test  stand.  Two  of  these  shafts 
were  installed  in  the  test  stand  side  by  side.  The  test  shafts 
were  driven  from  their  forward  splines  from  a modified  fan  sheave 
through  a metallic  flexible  coupling.  Special  felt  seals  were 
used  where  the  modified  fan  sheave  passed  through  the  duct.  A 
3/4  hp  iiiduction  motor  was  used  to  drive  the  test  shafts  at  5700 
rpm.  Thermocouples,  installed  at  the  split  line  of  each  bearing 
hanger,  were  monitored  one  minute  out  of  every  six  by  a 24  point 
Honeywell  Recorder.  The  recorder  was  set  to  stop  the  test  if 
any  bearing  reached  250°F.  Ambient  temperature  in  the  duct  *vas 
measured  by  a probe  type  thermocouple  installed  over  the  bearings 
at  positions  #7  and  £8.  The  air  ve?.ocity  in  the  duct  was  measured 
by  a pitot  tube  installed  in  the  side  of  the  duct.  The  pitot 
was  connected  to  two  water  monometers  reading  static  and  dynamic 
pressure  in  the  duct. 


Testing  Procedure 


This  test  was  conducted  under  dense  dust  environmental  conditions 
which  were  far  more  intense  than  encountered  in  flight, in  order 
to  reduce  the  mean  time  to  failure  of  the  bearings.  However, 
since  no  direct  conclusions  comparing  service  life  to  test  life 
are  possible,  the  test  was  designed  to  produce  comparable  confi- 
dence levels  on  the  observed  test  lives  of  standard  production 
bearings  and  the  new  shielded  bearings.  The  improvement  ratio 
of  new  to  standard  test  lives  should  be  equalled  or  exceeded  in 
service  applications  in  similar  environments. 


All  bearings  tested  in  this  program  were  procured  from  Fafnir 
Bearing  Company  and  were  divided  into  four  combinations  as  follow 


Production  206-040-339-3  bearings  (Fig.  4)  mounted  on 
206-040-315-1  collars  (Fig.  5)  and  in  206-040-344-1 
hanger  assemblies  (Fig.  6)  (Baseline  Configuration). 


EXP  18426A-5G  bearings  (206-040-339-3  bearing  modified 
to  incorporate  an  .010  smaller  inside  diameter  seal  and 
cadmium-plated  outer  diameter)  mounted  on  2.06-040-315-1 
collars  and  in  206-040-344-1  hanger  assemblies. 
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3.  EXP  18426-3G  bearings  (206-040-339-3  bearing  modified  to 
incorporate  cadmium-plated  outer  diameter)  mounted  on 
206-040-350-1  collars  (Fig.  7)  with  206-040-349-1  shields 
(Fig.  8)  and  in  206-040-344-1  hanger  assemblies  modified 
to  Engineering  Order  206UA-5,  incorporating  a spring- 
loaded  clamping  feature  with  the  addition  of  206-040-351 
and  206-040-352  (Figs.  9 and  10). 


1 

I 

j 

i 


i 


4.  EXP  18426A-5G  bearings  mounted  on  206-040-350-1  collars 
with  206-040-349-1  shields  and  in  206-040-344-1  hanger 
assemblies  modified  to  Engineering  Order  206HA-5,  in- 
corporating a spring-loaded  clamping  feature  with  the 
addition  of  206-040-351  and  206-040-352  (Figs.  7 and  S). 


Testing  of  all  bearing  assemblies  was  accomplished  by  running 
them  at  5700  rpm  in  the  wind-tunnel-like  apparatus  shown  in 
Figures  2 and  3.  Air  cleaner  test  dust  conforming  to  SAE  test 
specification  J726A  was  introduced  on  the  following  schedule. 

Upon  starting  Lest  at  0800,  add  1/2  pound  fine  dust,  and  at  noon 
add  1/2  pound  coarse  dust.  The  test  was  shut  down  before  leaving 
at  night.  The  dust/air  mixture  was  directed  into  the  side  o( 
bearing  positions  1 and  2,  then  over  3 and  4 at  25  mph , over  5 
and  6 at  42  mph,  and  over  7 and  8 at  78  mph.  Airflow  was  pro- 
duced by  a 30-inch  centrifugal  fan  powered  by  a 30  bp  Varidrive 
(Fig.  11).  Temperature  of  each  bearing  assembly  was  measured  at 
the  split  line  of  the  hanger  assembly  by  thermocouples,  routed 
out  of  the  test  section  to  a 24-point  Honeywell  temperature 
recorder  set  to  record  one  minute  in  six  (Fig.  12).  Due  to  the 
stabilizing  effect  of  the  large  air  mass  flow  passing  over  t \e 
test  bearings,  only  minor  temperature  variations  could  be  ob- 
served between  individual  test  bearings.  Even  at  the  point  of 
bearing  failure,  only  20  to  30  degrees  Fahrenheit  ‘temperature 
increase  could  be  detected.  It  was  necessary,  therefore,  to 
maintain  close  scrutiny  of  the  test  in  order  to  detect  failure 
by  a minor  change  in  a bearing's  temperature  level,  or  by  an 
increase  in  sound  level,  or  by  physical  signs  of  catastrophic 
failure.  Ambient  temperature  in  the  test  box  stabilized  at  140 
to  150  degrees  Fahrenheit.  Bearing  temperatures  were  generally 
140  to  170  degrees  Fahrenheit. 

After  testing  was  concluded,  it  was  discovered  that  a miscalcu- 
lation in  the  layout  of  the  stand  had  caused  the  curvature  of 
the  test  shafts  to  be  slightly  different  from  the  curvature  of 
the  01I-58A  tail  rotor  drive  shaft.  See  Table  1.  The  comparison 
between  test  configurations  is  still  valid,  but  the  effect  of 
wind  velocity  may  be  less  influential  in  establishing  failure 
distribution  than  results  would  indicate. 

In  addition  to  its  evaluation  in  the  running  portion  of  the  test, 
static  testing  was  performed  on  the  spring-loaded  clamping  fea- 
ture of  the  206-040-344-1  hanger  assembly  modified  to  Engineering  i 
Order  206HA-5.  The  purpose  of  this  portion  of  the  test  was  to 
determine  the  adequacy  of  the  spring  loaded  bearing  banger  to 
retain  the  bearing  outer  ring.  j 
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Test  stand  showing  30"  centrifugal  blower  and 
supply  of  test  dust. 


Details  of  the  drive  motor  for  the  test  shafts 
and  thermocouple  wire  installations. 
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The  adapter  .shown  in  Figure  13  was  used  to  measure  the  breakaway 
torque  of  a bearing  mounted  in  the  modified  hanger  (Fig.  Ik),  arid 
compared  to  the  breakaway  torque  of  a bearing  mounted  in  the  pro- 
duction 206-040-344-1  hanger  assembly.  Both  configurations  were 
evalualeu  at  four  temperature  levels  to  determine  the  inrtuence 
of  differential  expansion  between  the  aluminum  hanger  and  steel 
bearing  on  the  retention  of  the  bearing  outer  ring. 


Assembly 

Production  bearing  assembli 
techniques.  The  initial  pr 
modified  bearing  assemblies 
collar  (Fig.  7)  and  the  206 
position  the  collar  on  the 
the  706-040-339-3  bearing  ( 
the  shields  up  to  both  side 
the  blueprint  configuration 
206-040-350-1  collar  could 
collar  was  installed  on  the 
excessive  interference. 


es  were  built  up  per  standard  ass< 
oposed  assembly  technique  for  the 
incorporating  the  206-040-350-1 
-040-349-1  shield  (Fig.  8)  was  to 
tail  rotor  drive  shaft,  then  inst. 
Fig.  4)  on  the  collar  and  then  sn. 
s of  the  bearing.  It  was  found  t! 

of  the  206-040-349-1  shield  ana 
not  be  assembled  together  after  f 
tail  rotor  drive  shaft  because  o 


The  locking  rings  on  both  the  206-040-349-1  shield  and  the  206- 
040-350-1  collar  were  relieved  by  ir creasing  the  inside  diameter 
of  the  shield  locking  ring  from  1.100  diameter  to  1.156  diameter 
and  decreasing  the  outside  diameter  of  the  collar  locking  rings 
from  1.185/1.175  diameter  to  1.175/1,168  diameter.  These  changes 
were  made  in  an  attempt  to  allow  assembly  by  the  initial  proposed 
assembly  technique  described  above.  It  was  found  that  the  siield 
and  collar  so  modified  could  not  be  assembled  together  after  the 
collar  had  been  installed  on  the  tail  rotor  drive -shaft. 

The  next  attempt  was  to  assemble  the  EXP  18426A-50  bearing,  the 
206-040-350-1  collar  with  relieved  locking"  rings,  and  the  205- 
040-349-1  shields  with  relieved  locking  rings  together  as  a nib- 
assembly  and  then  install  the  subassembly  onto  the  tail  rotor 
drive  shaft  with  the  aid  of  a light  film  of  petroleum  jelly. 

This  method  of  assembly  allowed  the  subassemblies  to  be  installed 
on  the  tail  rotor  drive  shaft.  However,  the  tail  rotor  drive 
shaft  on  which  all  four  hangers  were  installed  by  this  method 
slipped  through  the  hanger  assemblies  upon  initial  runup  far 
enough  to  disengage  the  drive  spline  and  cease  rotation.  It 
was  found  that  bearing  assemblies  installed  in  subassemblies  by 
this  method  could  be  retained  in  position  for  test  purposes  by 
sliding  the  bearing  assembly  onto  the  tail  rotor  drive  shaft 
with  the  aid  of  a light  film  of  petroleum  jelly  and  then  sliding 
the  bearing  assembly  back  and  forth  past  the  running  position, 
wiping  away  the  lubricant  residue  after  each  pass  until  virtually 
all  the  lubricant  was  removed.  However,  installation  of  the  sub- 
assembly onto  the  tail  rotor  drive  shaft  without  the  aid  of  a 
lubricant  could  not  be  affected. 

Finally,  an  attempt  was  made  to  assemble  a 206-040-349-1  shield 
with  1.156  inside  diameter  locking  ring  modified  as  shown  in 
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Figure  1 5 onto  a 206-040-350-1  collar  modified  to  a locking  ring 
diameter  of  1.175/1,168  while  the  collar  was  installed  on  the 
tail  rotor  drive  shaft.  it  was  found  that  this  combination 
could  be  * s sembled  provided  that  considerable  patience  war  ”sed 
in  the  assembly.  However,  two  bearings  assembled  by  this  method, 
running  in  positions  1 and  2 had  the  shields  back  away  from  the 
bearing  approximately  1/16"  on  both  sides  of  the  bearing  after 
approximately  5 hours  of  run  time. 

i 

Subsequent  experimentation  with  assembly  and  disassembly  tech- 
niques resulted  in  a successful  combination  using  the  206-040- 

349- 1  shield  modified  as  shown  in  Figure  15  and  the  206-040- 

350- 1  collar  modified  to  a locking  ring  diameter  of  1.175/1.168 
by  prepositioning  the  -350  collar  on  the  shaft  then  bonding  the 
collar  in  place,  using  Silastic  RTV  bonding  compound. 


I 

i 


L.  Hopf ensperger 
checked 


MODEL ?06__  PAGE,  . \9. 


K p T 206-097-005 


RESULTS 

The  affect  of  air  velocity  on  the  life  of  shielded  bearings  is 
demonstrated  in  Figure  16.  There  is  an  apparent  peak  affect  at 
approximately  40  miles  per  hour,  where  eleven  (11)  failures 
occurred  (locations  5 and  6).  The  influence  of  air  velocity 
predominates  over  bearing  Load  as  evidenced  by  the  load  distri- 
bution shown  in  Table  1.  Locations  5 and  6 are  subjected  to 
lower  loads  than  locations  3 and  4,  ana  yet  5 and  6 experienced 
a higher  number  of  failures.  Some  variation  of  the  failuiv  dis- 
tribution in  Figure  16  may  be  expected  with  a change  in  load, 
especially  at  the  higher  velocity  at  locations  7 and  8,  where 
ten  (10)  failures  occurred  with  no  measurable  load. 

RESULTS  OF  STATIC  TESTING  OF  SPRING- LOADED  BEARING  CLAMP -UP 
FEATURE  OF  206HA-5-1 


Breakaway  torque  between  the  bearing  and  hanger  assembly  was 
measured  by  the  use  of  a 0 to  300  inch-pound  torque  wrench  and 
the  adapter  shown  in  Figure  13.  The  206HA-5-1  hanger  assembly 
was  fitted  with  an  EXP  I8426-3G  bearing  whose  outer  race  was 
covered  with  a light  film  of  204-040-755-3  lubricant.  Torque 
was  applied  in  both  the  vertical  and  horizontal  planes  and  two 
readings  were  taken  in  each  plane  at  75,  100,  115,  and  125  degrees 
Fahrenheit.  Heating  of  the  hanger  assemb.y  was  accomplished  with 
a heat  lamp  and  temperature  of  the  assembly  was  measured  exter- 
nally adjacent  to  the  support  bushing  boss  with  a hand-held  pyro- 
meter. The  average  of  the  four  readings  at  each  temperature 
shown  in  Table  2 was  used  to  plot  the  points  in  Figure  17. 
Breakaway  torques  of  the  206HA-5-1  hanger  assembly  and  the 
EXP  18426-3G  bearing  combinations  as  noted  in  Table  2. 

The  206-040-344-1  hanger  assembly  was  fitted  with  a 206-040-339-3 
bearing  per  standard  assembly  procedures  and  subjected  to  identi- 
cal testing.  Breakaway  torques  of  this  combination  are  listed  in 
Table  2. 
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Nominal  hanger  bearing  positions  0H-5SA 


Bearing 

Load  ( Rea  ri  m : Re a c 1 i on ) 

1 

3.8  pound; 

2 

3.8  pounds 

3 

0 

4 

3.8  pounds 

5 

3.8  pounds 

6 

0 

Most  severe  hanger 

bearing  position  OH--58A. 

Bearing 

Load 

Location 

from  Nomine'- 1 

1 

.20 

pound 

.030 

2 

8.12 

pound 

.030 

3 

*16. 64 

pound 

.030 

4 

8.12 

pound 

5 

.20 

pound 

6 

* Load  on  bearing  #3  ~ 2 
cantilevered  at  #3. 

(#1  + #2)  assuming 

the  shaft  to  be 

Hanger  bearing 

pos it i ons 

in  test  lab  set-up. 

Bear i ng 

Load 

1-2 

7.0 

pound 

3-4 

15.0 

pound 

5-6 

7.0 

pound 

7-8 

0 
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BREAK  AWAY  TORQEL 


20  6l 

(A-5-1  HANGER 

ASSEMBLY  WITH 

CAT)  PLATLD  EXP184: 

76-3G 

Temperature 

. CV 

75° 

100° 

115° 

125° 

Vert.  Lat . 

Vert.  La t . 

\ e r . La  t . 

Vert.  Lai. 

Torque 

130  175 

90  130 

85  95 

80  95 

In , -Lbs 

Torque 

110  155 

85  100 

75  90 

80  85 

In. -Lbs 

200 

-043- 

344-1 

HANGER  ASSEMBLY 

WITH  STANDARD 

-339-3 

75° 

1 00° 

115° 

125° 

Vert. 

Lat, 

Vert.  Lat, 

V <?  r t . Lat . 

Vert , la. 

Torque 
In. -Lbs 

150 

135 

80  60 

30  20 

3 5 

Torque 
In . -Lbs 

150 

130 

80  65 

25  20 

5 15 
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TABLE  3 

ANALYSIS  OF  TESTING  RESULTS 

The  following  data  i s derived  from  Fij  xi  L8 , a W bull  plo  of 
the  data  presented  in  Table  4. 

B]()  Hours  Bj-q  Hours  e 


1.96 

8 .48 

1.23 

Test  Configuration  1 

3.9S 

3.98 

0 

Test  Configuration  2 

7.70 

32.16 

1.35 

Test  Configuration  3 

11.11 

39.47 

1,86 

To  s t Conf igurat ion  4 

However , greater  confidence  exists  in 
versus  3 and  4 (with  and  witl  shiel 

3 versus  2 and  4 (seal  I.D.  change), 
evaluation  alone  the  results  are: 

L set  grouping  1 and  2 
:■ : ) than  the  grouping  1 and 
Therefore,  for  shield 

B-,  q Hours 

Bsq  Hours 

e 

1.96 

8.45 

1.23 

Test  Configurations  1 and 
2 (no  shields) 

10.23 

36.55 

1.47 

Test  Configurations  3 and 
4 (with  shields) 

I 

B > • _ v ’ ‘ u 

! L.  Hop  en:  “ger 

| CHECKED 

f il  LL_  Hi  l.K  * 

:jt  * rr  • ; « • • .** 

zU 

model rr_ p /-  *•  r 

BP,  206 -09  7 o; 


Oj'.- 

Pet ro  . j • 1 ■ ; i i Lul  E af 

. Lon  < bearin'  as;  b to 

rotor  drive  shaft. 

alt  I : : : 

206-0  49-1  shield  t 206-  : 1 

difficult  to  assemble  unless  t.iie  -.  '0-1  coll.a  was  la  • . ed  to 

the  shaft. 

U : iver<  - ■ Ltio  oi  thi  t > s . th  EXP  1?  ■ ■ 

bearing  mounted  on  the  206-040-350-1  collar  with  20t'-0'h>- 

349-1  hi  s . ' 1 , Bi(  Lf e o th<  i of  fiv 

t i -e  a t e l han  t io  - -3  b< 

mount  ed  on  the  206-040-31 '>-1  coll  A suh:  L nutial  ly  treater 

resii  ) rti  Le  Lnt  is  ion  wa:  ms  t e Fig.  18. 

Ti *st  resul  s • h< >w  t te  pi  oposed  si  . Lo  ? • cl 

2 0 6 1 : o t h < 2 0 6 - 0 40  - i 1 ; . is  nbl 

p<  s i b retent iot  over  ; vii  t rature  nge. 

Fin  les ign  coni  ' >r<  uct i oi  : oration  < 

S3  ■ ■ ■ ■ ' w . > ■ • oliar  i 

lock  nj  ring  di  eter  oi  L . 17 5/  L . 16?  ) to  the  shaft  l in- 
stalling the  206-040-349-1  shielc  modified  to  a loci'  rir.g 
di  f : r of  1 . 1!  inches  on  ei  her  side  of  the  206- 

be  ar  inn . 


7d72  **9426 


Figure  20.  Bearing  S/N  TRL-3 . 

2 . 5x  Enlarged  View 
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Figure  22.  Bearing  S/N  TRL-4. 

3x  Enlarged  View. 


Figure  21.  Bearing  S/N  TRL-4.  Removed  Position  7 
With  11.6  Hours  Time.  Shown  With  Seal 
Removed . 
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Figure  23.  Bearing  S/N  TRL-4. 

2.5x  Enlarged  View. 


Figure  24.  206-040-315-1  Collar  From  Bearing 

S/N  TRL-4  (Left)  Next  to  a New 
206-040-315-1  Collar. 
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Figure  25.  Bearing  S/N  TRL-5.  Removed  Position  8 
With  11.6  Hours  Time.  Shown  With  Seal 
Removed . 


Figure  26.  Bearing  S/N  TRL-5. 

2 . 5x  Enlarged  View. 
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Figure  27-  Bearing  S/N  TRL-5 . 

2 . 5x  Enlarged  View 


206-040-315-1  Collar  From 
Bearing  S/N  TRL-5. 


Figure  28 
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g.  Bearing  S/N  TRL-13.  Removed  Position  8 
With  8.8  Hours  Time.  2 . 5x  Enlarged  View. 


aring  S/N  TRL-L4.  Removed  Position  5 
th  19.8  Hours.  Shown  in  Tester  Prior 
Removal . 
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Bearing  S/N  TRL-L5 
2 . 5x  Enlarged  View 
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Bearing  S/N  TRL-16.  Removed  Position  7 
With  19.8  Hours  Time.  2 . 5x  Enlarged  View 


Bearing  S/N  TRL-17.  Removed  Position  8 
With  2.2  Hours  Time.  Shown  Prior  to 
Removal  From  Tester. 
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Figure  49.  Bearing  S/N  TRL-17 
2 . 5x  Enlarged  View 


Figure  50 • Bearing  S/N  TRL-17. 

2.5x  Enlarged  View. 
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Bearing  S/N  TRL-L9.  Removed  Position  4 
With  16.6  Hours  Time.  2 . 5x  Enlarged  View 


Figure  51 


Figure  52  . Bearing  S/N  TRL-19 
2.5x  Enlarged  View 
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L.  Hopfensperger 

CHECKED 


Bearing  S/N  TRL-21. 
With  5.6  Hours  Time 


Removed  Position  8 
2x  Enlarged  View. 


Bearing  S/N  TRL-22.  Removed  Position  3 
With  29.4  Hours  Time.  2x  Enlarged  View 


Ward 


206-040-350-1  Collar  Removed 
From  Bearing  S/N  TRL-22. 


Figure  5S 


r 

BY  

i L. 

CHEO 

Figure  59-  Bearing  S/N  TRL-23.  Removed  Position  4 
With  4.0  Hours  Time.  2x  Enlarged  View. 


Figure  60.  Bearing  S/N  TRL-24.  Removed  Position  6 
With  4.0  Hours  Time.  Shown  With  Seal 
Intact . 


Hopf ensperger 


Bearing  S/N  TRL-25. 
With  4.0  Hours  Time 


Removed  Position  8 
2x  Enlarged  View. 


Bearing  S/N  TRL-26.  Removed  Position  7 
With  11.0  Hours.  2x  Enlarged  View.  No 
Crack  in  Cage. 


TRL-27.  Remov 
ours  Time.  2x 
in  Cage . 
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Figure  71.  Bearing  S/N  TRL-33 
2x  Enlarged  View. 


Bearing  S/N  TRL-40.  Removed  Position  3 
With  64.4  Hours  Time.  Shown  With  Seal 
Removed . 
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plgur-e  73  • Bearing  S/N  TRL— 40. 

2x  Enlarged  View. 


Figure  74 . 206-040-350-1  Collar  Removed 

From  Bearing  S/N  TRL-40  (Right-). 
New  206-040-350-1  on  Left. 
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Bearing  S/N  TRL-38. 
2 . 5x  Enlarged  View. 
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Figure  75.  Bearing  S/N  TRL-38.  Removed  Position  1 
With  67.4  Hours  Time.  Shown  With  Seal 
Removed . 
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Bearing  S/N  TRL-39.  Removed  Position  2 
With  67.4  Hours  Time.  Shown  With  Seal 
Removed . 


Bearing  S/N  TRL-39 
2.5x  Enlarged  View 
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